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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a bidirectional level converter 

circuit 

corresponding to high frequencies. 

SOLUTION: A port A of a high voltage and a port B of a low voltage are 
connected by a path transistor 12, and the side of the port A is hung on a 
power supply voltage terminal C by parallel connected main and sub 
switch 

circuits 21 and 22. In the case of transmitting a level converted signal 
from 
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the side of the port B to the side of the port A when the port B is changed 
from a low level to a high level, both the main and sub switch circuits 21 
and 

22 are turned on when the level of the port A increases, and the sub switch 
circuit 21 is turned off after the port A reaches the high level. By 
configuring the sub switch circuit 22 of the lower impedance than that of 
the 

main switch circuit 21, when the level of the port A increases, the 
capacitance 

of a load connected to the port A is charged with a large current passing 
through the sub switch circuit 22. When changing the port B from the high 
level to the low level, the sub switch circuit 22 is turned off. 
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1 ] ^ 1 (ommi'^\^(om^t^ma$tii m i 

S:#L, _hiemiOffl^*»^±iam2c05^iOrfe]#X{i 
ijeil2<7)js^->ii>^>±feii 1 coS^fiOiSj# 

[wme ] 2ooA:^j«^*^'±te® i <n^=?-b ^ ^- 
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am 1 (50p MO s hyy'jx^<r>y- hiQ^ifi±m 
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[0001] 

mm^zii^m^ ^\.z^ Wi^<^'^'<y\^mi^zm 

[0002] 

10 Mi {f . 5 v*-miST'»f^ \JX \ ^ti l^X^K 

•C't>, irLv^LS I*<^ffl$iil.i. 3. 3V^2. 5 

|||^(;?)^>^T-i>T'li. gffffO I c^i';^f-Ai'f y^'- 
3. 3VWfiOffi®E<7)<i^Sr5V{CV'<L;Hg 
[0003] c:(7)i 3 ^rW'<;i^<7):ra{ife'<?S) 0 ^ 

[0004] 03 1 0 1 Ji. Wmmnu-Jv "7 
I C(7)rtgSIBIK(0a*>. Nf-A'^-;l/MOS>7>'>''X:J' 
*»^)«S'''?X h^V^-'X^' 1 0 2 

[0005] ::op-'<:>;P'^|5|JS 1 0 1 x:\i^ >n*x h 9 

y S^X ^' 1 0 2 coy- h :t- K 1 0 3 ^/M. 

jD^tl.SS^mSVcclCio-C/N'Xh^yi^X^' 1 0 2 

30 E2r^-MBEVt„i:-ri,i:, y-xig^-TfcS^-h 

BcomffiVeJi, Fl^-f yffl^-Tfcl.*r-fA<^fl:£EV/i 

-hmE(B3ffl1tE) Vtn^'ftmffPITb^lilEi:^ 

[000 6] BP*>. ^--hAcomEVsi^i^f-bBcom 

^^oUffVso -y- hltjEVtn)<^:^# ^tcMIS^ii 

[0007] 0!li.{f. Vtn=l. 0Vt:-3^^i:U. jK- 
40 hAc7)1tEV(i^V'<>;l^^tTVB = 3. 3VOft-f-5' 
±j^-tl.«^tfi, y-hffl^iO®EVso^4. 3V{r 
1^{f. jK-hS^AComff^^'S. 3VJ-Iiit'*)ntf. 
;K-bB*»^>3. 3VcO®E*«ai^J§^ll.. A' 

xco^yrJ'-^i-xttTSvts. 3vco^i-(7)fl: 

rJ' 1 0 2 ^mm^Xii< ; i:-C'S:^<7)«JEt^JC-ri. 

[0 008] 'St-n. y-hffi^comjEVso^ GNDV^ 
McL. -'N'xh^yi^'x^'l 0 2Sr3EBr§Hirl>ifct', 
50 ;K-hA*>/?>;K-bB^<?)^^Ea^jg|lfC'#l.«7)t\ 
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[0009] iMni'Ov^mi^ 1 0 1 fi. a(,M''< 
[0010] 04<oif9^i 1 ui. -ensrus-r^s k 

5 1 J: o T^flffiomiimflESffi^ D tr;l^T 7 r S itt 

v^sflfiii. Hscou'^i^miiiKi 0 1 hntm^xh 

1., 

[0011] z<r)v^vmm^i 1 iTi). vN°xh7 

yi^'X:?! 02<7)y-bS^co«E5:Vs«fc-r.5.i:. -"K 
- h B omffi Vb 3f)>'Vs 0 - Vt nULhO::*:!^ S tcsSrl. i: 
;^h7yxx^l 02li:t7«.^ic^rO. ^oJSJI. ^ 

VccH*5EPaD$itS, ;^«asmjivccH3&«5. ovt-* 

0. ^-hBi7)m)±VB:<)>'3. 3VrS)^*&. ^-h 
AOmffVAjiS. OVh^iht^h.. 3. 3VcO<g^ 

<7)m#*<5. ov<7)B«Ec^m#lcv'<;i^»§tL/si 

[00121 c:<7)U'<;l/^mis]S&l 1 1 Tfi. ^- h 
A. BSO«?*[6}(^^'<.-'t^^i^*>TTfET-^-?.*^ lilTcT) 

[0013] ( 1 Bc?5mj±VBA<#'-b At3f5]i 

;ur -y T^tS 1 1 5 ffmim(r>izt $ t h AtfO*# 

[0014] (2)^-b AcOHBEVaA^D-U-aL/KCS, 
[0015] (3)r/l.7>yrffiSLl 1 5{i:^'<^l^>»Il| 

SSI 1 immushx'hitiih. ^^i-5:a!ift$-jt:>st 

[00 16] 

<^Xi^.imn-thf.zif>izMi^-^tif.zi:><DX'h o , ^<ob 
mt. ^\^^mmLco{i^x%mij\^i,zi'^/\.^mmm 

x\ «m:<3. '^x^-x<r)UK)\^^mmti:i 

[00 17] 

{3. ^^SHBwu-'^^i^SHsiKti. miff)UimuK)V(om 
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^*<md$ ixim 1 t , ±fEii 1 (ommuKiux 

*) t>/J^§^rBra^'<yU'C*)SII2 tfOl^ffiix'<;i'^«^ 
EKDo:?tl&g?2t0^i:. ±15^1 WSgi=^fc±i2ll2<^ 

ss^im'Ft(r)mzmm^fi. ±simi<r)mcoim 
\yKMzmtxmmtmicox-i 'vi-mt. ±iem 

1 <r>'mi^^MzmthmmEmnziiin.m 
^^t±iemic7)ffl^tc7)iatc«^§iT.. ±femic7)S^ 

10 <7)ifta i^K/uizsb tT±i2m i -y -^[iik t ft tSr 
^oMS;t'«tSji-tl.m2cox^ -y^mbi^l. ± 
les 1 co«^*^^>±ieii2io«^iois]$x{s±iam2o 

^ 7 f-llIiSc^^iiiB#iO«St«*^'±f BSI 2 cox ^ 7 f-lalSS 

(i , ±ieft 1 <nm=fo^mLi^^)i'<7mitizm tx ±mm 

2(r>x-^ 7f-(sIK$-B#6<jtS51^-ti-S;t*bWNVUX« 

20 *^%BBtcfcV^T{4. ±^h7yi^'X:?i:±iami 

m^W- 2(7)X-^7f-[HlSSi: *^'^fLmM O S b 7 y i/'X 

^*<nM0Sh9y>''X^'T-«fi^§ils ilEnMOSh 

7 y i>x ^ CO jr'- h ffl^ :::±iB^ 2 A^yKcjE t 

2 ^x-nmifiijm i <^«^ t ^-r/Hi-^EPjD 

ff)mmiy'<^Mznm-thVM9S.ifim^^tihwm^'f- 

mim/m2cr)pMoshyyi^x:?x'm^^ii. ±k 

yN7ux«iiiff§*^±is^ 1 cownmu'OHzn^-tmw. 
mKmi^ $ ^xi.«jiiJS^ t ±i£ n a n d m^c^miit^ 
f-bcr)mzmiiz^m^tifzt&mm'f-b^^j-i'>i> bx- 

i^*<±ldNAND|l]!S(Oai:J]ffl^[Cfg^§n. ±iHm2 
£7) P M O S h ^ y i^X cOc/- h *f *^±ie>' ■<yl/X^ 

40 ^mmtjim'?-b'>c^j'^i^^b(^mm'pmzmm^ti. 
±iE n M o s h 7 y y'x coy- *<±iemjlft*& 
ms&io^-Y h' bmfLmf-b<^nim'p}ki>zim^tih 

^ti^Zbi^iS-tU'', 

[0018] *^B^(i±ie«oi a t«flgstiTfc 0 , a 

/ yyVWibm tMULX'Sy S n - lxA^/l.coft 
^btlb. f^lRX/m2<ommiy^MzlllitrcmWM 
ffl4jEmfiX<4fimfit^'3. HI. m2W3S^J4. f 

tah 2«<Oft-f-cOfEa^8Si ^1. . 
50 [GDI 9] l?10S^i:H2«OSig^i:<oraW4b7y 
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[00201 JJEh-^yv'Xr^jii^MOS Y'7>i/X^-C 
EMDSttl. J; ^ \zmm^ i: . YVA vWtm&MV 

[ 0 0 2 n Ig2 «OJg^coafiS-^1ie*^<^»2cOl^ 

m 1 ^i^^o«(2*^-jl: Ljtea^l. t # tc , m 2 ox 

'^h^hi^-Qth, 20 
[0022] -^ittiililC, ^2<50SS^O«{S5rSg2co 

-mxy'<^\'\z%\:^fzmm^t-hw^'m.\,zm.'^ ^i-h 

[00231 

m2lk. IlJX-f >yf-lHlK2 2t^fl-LTV^&. 

[0 0 24] ^^;r-h'i3ory-hWJi, misi 

mEa^ C t y i: WSt^Jf A$iiT V ^ I. . 
[ 0 0 2 5 1 1 2(7)y-hJS^-{i. 40 

^ b' 1 3 1 1 4 h iXT^clP^J)-, 10^ 

;r-b' 1 3c7)zSJiCff5:VDt-tl.i. J-^Xh^yi^'X 
yi2coy-hmf-l,z\i. VccH-Vo<OSJS*<6H!raSiX 

2 CO*'- h X'h & .-K- h B (CS^S^IT . 

[00271 iat;^!;^-^ -/•fllIK2K 2 2<i. -Ja 50 
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[00281 ''N*>y7rIllK23<:0A^JiSg?-t>, -"K-hA 

•yf-[HlK2 ita^^fLSt^^ic. >'^;k;^^[2lK 
24 5::rt-LTSilX-Y -y-f I1IJ82 2^C«iBi!^i^TV^|,. 
[00291 A'>y7TlHlSIS2 SflA^'J^ft/ifi^^omff 

(n±%^^^-tt. ^y\^~yyy^^Lx\^-nr 

tJf-^T. A7^X^|plSS2 4i:±X-^ •yf-|ll!&2 1 

[00301 iiStl/SJX-f 7^0882 1 . 2 2{i. 
'f >y-?-«^ 2 8t9J;^'f ^^^^2 9&-5-il-eti*tT 

[00311 mt\i. .tf- hAt^K-nm. m-vBifi^ 
^mxM. r^-YAcr>msy>.^^n-v^Mzhht 

±atifSiJx-< •yf-^^2 8. 2 9{i:M:^ri:t:t 

ina^ixhmmt. )-^xY=7y'JX'$' 1 2(mm&i o t> 

tXfeO. Axh9y>'x^'i2fcJ:-5T^-hB{i*r 

[00321 ^tiUtmz. --ic- h B*<A:^ffll. )J^- h 
hhbth^^:^h7y=Jxi' i2\.i:^yL. -?-fiOfe«, 

aiXilX^f -yf-^^ 2 8 > 2 9 \mfit t :t 7«®T'3i 
[0033] <Ktw. ;K- h- B*5A:'Jffl!, ^- h AA^JlJ:^ 

i}-t,)\^ \^^Mzmt-rhik^^mm-th. 

[0034] :i:iX\ h AiJc7)>'^'f K/Pc^)^ 
(mi<7)m]E)i:. ;K-hB(B!|(:0>'N^V'<;Ui?)lffi(m2 
com© {4. ^\z-SMS.X'h 0 . h Affi!|cr)n-f i^^:, 

[0035] tfz. Ti^- V Am<r)j\A u^)v<r>nm±. 
^(r)mmxunMms.m-c{,zm&^ix^m.nsy 

- V Am(nj^^ v^)v<rms.i,i 5vxhh. 

[0036] ^ix\,zni'. ^- h BfflcO^'N'f ]y^)V<0% 

[0037] ^-r*(C, >'>^K/WCJbSt ^COJK-b 
A, ha)VKiV^:^iX^iX. "f^^^VKjVA" , "Js^ 
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X'h 0 > ''N'X b 7 Vi^xy 1 2«0y- h^^OmJEVso 

30=>'\-<K;l'B<;)mjE+Vtn <7)mff*^'ffiJa:5ns. 
[ 0 0 3 8 ] h BiOmflEVB*>'o-^'^;W>f)A^ 
B t±#-t S A'X b 9 y v':^ 1 2 H 

I.. 

[00 3 9] i^tfO^K-hACOSEVAji. ^<-y7r 
111882 3 S-^tTiX^ •y^lll?l2 KcSifA^l^flT 

[0040] ;K-hAO^EVA(4, A'-y 7r IfiIJB2 3 
[0041] ,r<?5AVl'X;tfK[iI8824{4vyi^3 -y h-'N" 
*^28?r:t>$-^I.^T'±#'ti.fc, gJX-Y -yf-^-l^ 

2 9 ?r jfy^-frs AVt/x«ffi^ai:ft-rs . 

[00 4 2] tif-^-r, .-K-hAc7)«JEVA*>'±#-ri,i: 
§ Wis ±::^'f 7^*i=-2 8 tgij;^'f 7 f-^^ 2 9<i|si 

[0043] iAJ/m-f 7^0882 8 . 2 8l*)t(±. 
'?■i^'ei^±a^>'S'JX^ >y^«^ 2 8. 2 9 tii^J«g$ 

^t/i±&t/i'jffifii;*i^ 2 6. 27 ifm hiixa "0 , m 

[ 0 044 ] fi!->-C, ±ai^'JX>f 7^13812 8, 2 9 
lA'g'IX -{7^1118828, 29 OM:^rfc i -t> T SJi«£bii8 
A»'?.±^5gi^2 6 S:ffl^T5Sa&±«gE 1 1 1 . Slffi 

[00 4 5] -eiojga. -ff^-y K\z'm,%iix\^h'm 

ft. 4^-hAc;)mEVAlJ,^oSt±#U, ^-hBcTDS 
ffiVBCT):^^ $ . >'N'f K;l/Ac7)mE^wa^*Hc 

[0046] /NVW;^4fiS[HlS82 4l^(3(4B#SlltlHlSg*<IS 
(f^ixTtiOs >'NVUX^IilSS24{i:. 9J;?.'f -yf-S^ 
2 9 5:grji$-i*-|.m£E$rai:>jLyt:a, -Sl^S>WgigL 
•rSt, Sl]X-f •y^*^2 9S-^7$-ti-^, 

[0047] rOt^. *f-bA(0«ffiVA{iSllC/W 
U'^/l/ AtfO:;^;^ $ (CPM LT fc 0 . v 7 r [aISS 2 3 A> 

[0 048] iOim-CJi. ifi-VMi. >yf-III 
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S82 Hcj:oTmji«BEffl^Ctjfi?$ix-CfcO. 
€E«^ C ^) g]jD $ ix S V c c H C J: -9 T 4?- 
hAWN'f U^/I/Aj&TiKntSnS. ;K-hA<omffVA 
A^yWK;I^AT-S>^^-^t{i. ±«fii»^2 6<7)MiS 
iomfiM{i-fe'a-CJ>0. 3ygta^^2 6lc{41sStirua 

[0049] h B*Vn^ U'^/l/B tS>S<lt^ 

[0050] ^-hB*ON-<l/'<>/l/BtJ)')s r^-YA 
10 *<VN^U/<.;l^AT-S«L,TV^S«SITtt. fj^^'f «yf-|II 

s82 2i4;f7LTfc"5. -/^m,2\tznmy 

m.i,zhh. 

[0051] ^-h B(!0«EVB*<ffiTL.46ftS t s ^ 
Wcf#V\ ;K-hAcOfflffiVAtffiTLt§ft-S*^, -"K- 
h AiOlffi Vfl 3!){y \-f B \;XT<rm'^%S.mz3m 

■fht.x'\i. 7 f-ii]SS2 1 my-mmm 

[0052] ^(nm^. --K- h A(7)«J±Va*%T Lth 
ft I. ^ i: J: 1) . 2 6 <mmz%<m.il^^ 

20 ±«jEn:*^ 2 etc^mss i i*«iiiax*&fts, ^ 

B immth ®mz^^x-th . 
[0053] 6<r)mm\i. 
Krmmx ^ h±^<'^'&^tix^^hfz>i^. imm 
=F2 ekzmixi,i.miL i \\t. mm. i tiz^'^xmx 

^h\l}£WyX'hh. 1^-oX. *r-hB?r.Kt!rtSIllS8 

um^M.comMmmmiX'^'^, mmmttfi 

30 ffi<-Ct^-bA£7)i:EVA{ii$^>tffiT-ri., 

[0 0 54] ;K-hA«r)«EVfl*<{STL. -yf- 

ft . ^- h A«-Jl^-^j(?»{CD- U^;l'{c^r S , 
[0055] <?:tc. 1^ Ai}^X:^m. ^- h B Afai:ft 

<iuAiz^itth^-^mmti> , 

[0056] ;K-hA*5p-U''<.;l/*>/?>A-^ U'<;l'Atc 

^^trm^ii. yif-vA<7)mEVkm^mm±iz 

±^U.zb^iZ. ^-miX^ •y^«^2 8. 2 9**11 
40 l^t^ML. ;K-bA{i±ai/i|X'f >y^lHlS&2 8. 2 

■Cs ,+f-hAtC(±. ±atA'ilMSl3l^2 6. 2 7^51-5 
xmi?>±mstmM. I K 1 2iOW**<tt*&$il. «£E 

[0057] ^VVX^^^ 2 4 1 i 0 , -€B$ia**ig 
iiUcf^. SHX-^ •yf-»^2 9A>'^7§/l.-S. ^<7)i:§ 
(C(i'-K- h Aimi>Z/\-i UKj\^AlZimLX V>5 . 

[0058] AcoBflEVfl^VW K;l^AA>^>a 
-P'<;Uc^^l:-r'i>i:#(4. ^- hB Vb {4. .-K 
50 -hA(DmS.VtlzmStl, 
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[00 59] ia2 0fl=-^3(i, SIlcOU''<;U^^[M]!82 

[00 60] S/C. A.y7rlIlS&2 3fiNAND«^3 

[0061] Z<n^^ ^-hA(7>1|ffiVA*iD-U'<. 

f'^a-l-^MziSiT-t^ttUt, NANDsg^-3 3 

<7)mmE^:mtfzm^x\ NAND^TPssotti^jmjE 

[00 6 2] iSt/liJX-^ vf-#^2 8. 2 9{iPf-v 
:^;l'M0Sh7y>'-X:J'T-J>l)A>^,NANDIg-7-3 3*» 

[0063] AV1/;?.^I5I8§ 2 4 34 t 

nyry-fs 5<Dmm.mmzX'>xm^^iixi5 
ifi^nm.msm'f-Dizn^m^fi.. wM9.KVccH^<ma^ 

ilTV^I). ayT>-t3 5iJ(7)i[|^{i:NAND*-f 3 3 

cr)tii:hf^^izim^iix\'^l . 

[00 64] NAND«^3 3C0tlJ^j4g^{i. ±X>f -y 
^0882 1 cOP^-v:^;HV10 S h ^yJ^'X:? 3 1 coy- 

fii 3 4 (Om^JS^IsIKcoa y T 3 5 mo-mzW^ 30 

[0065] 3>T>'-9-3 5i:B#^j@cffiin:3 4i:*5j^ 
^iV:iim^^:if^WXm-rb. NAND?g-?3 3<7)tll 

::b5S^^?)11JE*^^^-< K;I^A75>^>D-L-'<;Kc^-fl: L;t 
m^liZ. ■yi-mSi2 1cr,P^^^^JUMOSh'^y 

Vm\iZX3-VK)UZ^j:h. 

[0066] fifoT, immx-i •y^ll]g&2 1.22 
<m-)i<^P'i'\^}i'UOSY^y'JXi'3\^ 3 2(±|31 

i^fcjj-yL, -f^^^. i$^i!agiii3 4 5-a^/.:«ssT3 40 

X-i •yi-^^22<r>Pi-T^)\^^OS\-yy=JXif 3 2 
*«:ty««l^ifl»T'#=5:<'5rSt, •y^l3S52 1 

<?)Pf-v:^^yHVIOSh5yi^'X^'3 Ifi^r^Srili^^LT^c 
IfcHT. WiX4 -y ^HISS 2 2 «0 P-f -v ^-/HVl OShyy 

'yx9 3 2myth. 

[00 67] >yf-lHlK2 l<7)Pf-v;f;l'M0Sh 

7>-j^'x^'3 1 \z\i/hmm^cr,Y'7y'Jx-^i)m\-^^ixX 

2<nPi-^r^)VUOSV'^y>JXi^32\t^±mS.<r>V 50 
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yy^Jx^rm^t^ixXa^ . rtS?SSfc&^/h$<=Sr-5T 
V^l.. ti^o-C, iaiA'KI;^^ 7^-121812 1. 22<m)i 

(TiPi-^^ivmosv^y-Jx-^si^ 32mmLt:. 
^X'\i. Lxmx^ -yf-[5is&2 2<50Pf-\'^f^;HW 
osb7yi^';<.^'32 tcmsSA^'Si^t> ^<oM o s h 7 y 
->'X:5'3 2*<:t7L^fli(4. lit ^i^1^8i«48^£i^'5^<^ 

[0068] 134(4, ::tfOK;l/^l5lgS3cO*!'-hB 
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